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Abstract: This paper reviews the diagnostic and classiflcatory concepts of mycosis fungoides and 
Sezary syndrome in light of the latest normative publications. It describes the great variability of the 
clinical expression of mycosis fungoides in its early stages as well as the histopathological and immu- 
nohistochemical aspects that help with diagnosis. The diagnostic criteria required for characterizing 
Sezary syndrome and the staging system used for both mycosis fungoides and Sezary syndrome are 
described. 
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Resumo: O artigo revisa os conceitos diagnosticos e de classificacao da micose fungoide e da sindro- 
me de Sezaiy a luz das publicacpes normativas mais recentes. Descreve a grande variabilidade de 
expressao clinica da micose fungoide em seus estagios iniciais assim como os aspectos histopatologi- 
cos e imuno-histoquimicos auxiliares ao diagnostico. Sao descritos os criterios de diagnosticos exigi- 
dos para que se caracterize a sindrome de Sezary e o sistema de estadiamento, utilizado para ambas, 
micose fungoide e sindrome de Sezary. 
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INTRODUCTION 

Concept: primary cutaneous lymphomas 

Primary cutaneous lymphomas (PCL) are defi- 
ned as non-Hodgkin lymphomas. They are found in 
the skin without an extra primary cutaneous location 
at the moment of diagnosis. 1 The current PCL classifi- 
cation is a result of the cooperation between the 
World Health Organization (WHO) and the European 
Organization of Research and Treatment of Cancer 



(EORTC), published in 2005 under the title "WHO- 
EORTC Classification for Cutaneous Lymphomas", 
and largely referenced and disseminated in 2008 in 
the publication by the WHO titled "WHO 
Classification of Tumors of Haematopoietic and 
Lymphoid Tissues". 2 

The WHO-EORTC classification distinguishes 
between two large PCL groups: lymphomas from T 
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lymphocytes with residence in the skin, referred to as 
"cutaneous T-cell lymphomas" (CTCL), and those 
from B-lymphocytes, referred to as "cutaneous B-cell 
lymphomas" (CBCL). In addition, there are cutaneous 
lymphomas from Natural Killer cells (NK) and groups 
of temporarily unclassifiable lymphomas with undefi- 
ned phenotypic characteristics. 12 

CTCLs comprise a group of heterogeneous 
lymphomas with a clinical behavior that is distinct from 
that of systemic lymphomas, including those with a 
similar histological subtype. Even among themselves, 
CTCLs vary widely, from patches to tumors, from indo- 
lent to aggressive. They also vary in their biological 
behavior, in their histological and immunophenotypic 
aspects and, consequently, in prognosis and survival. 15 

Indolent CTCL subtypes include mycosis fun- 
goides (MF) and its variants, anaplastic large T-cell 
PCL, lymphomatoid papulosis, subcutaneous panni- 
culitis-like T-cell lymphomas with alpha/beta T-cell 
phenotype, and cutaneous lymphomas of T CD4+ 
cells of small and medium-sized pleomorphic cells. 
Aggressive subtypes include Sezary Syndrome (SS), 
PCL such as nasal-type T/NK-cell, T CD4- and CD8 + 
cells, unspecific T-cell and the T cell lymphoma/leuke- 
mia of adults. Among PCL, more than 65% are of the 
T-cell type, 25% are formed by B cells and 10% are 
unspecific. 15 

Concept: mycosis fungoides 

The predominant CTCL subtype is mycosis fun- 
goides. It corresponds to the cutaneous lymphoma 
originated in the peripheral epidermotropic T-lymp- 
hocyte, which expresses the T-cell receptor (TCR) 
with a(3 + subunits and CD4 + immunophenotype, 
known as memory T-lymphocyte (CD45RO + ), and 
constitutes the skin immunosurveillance. 2 5 The desig- 
nation MF can only be used for classic cases characte- 
rized by the development of patches, plaques and 
tumors and for variants with a similar clinical course. 
2 MF represents less than 1% of the total number of 
non-Hodgkin lymphomas; however, it is the most 
common cutaneous lymphoma. It usually has an indo- 
lent course and good prognosis when identified in its 
early stages. 15 

The classic form of MF, which is also referred to 
as Alibert-Bazin, and three variants, namely, the "folli- 
culotropic", "pagetoid reticuloid" and "granuloma- 
tous cutis laxa" variants, are acknowledged in the 
WHO-EORTC classification and in the WHO 
Classification of Tumors of Haematopoietic and 
Lymphoid Tissues. 12 Other subtypes have been repor- 
ted in the literature due to their peculiar clinical, 
demographic or histological characteristics: "hypopig- 
mented/hyperpigmented", "erythrodermic", "poikilo- 
dermic", "pigmented purpura-like", "bullous/ dyshi- 



drotic", "papular" and even the "invisible" subtype. 5 
The leukemic MF subtype is referred to as SS, with dis- 
tinct clinical and evolutive expressions. 17 

Historical aspects 

In 1806, MF was first described in France by 
Alibert, who named it in 1814 "Pian fungoides". The 
term "mycosis fungoides " was only adopted by Alibert 
in 1832. 5 In 1870, Bazin described its evolution accor- 
ding to the natural history of the disease and defined 
its stages. Such description is classic and has been 
used to this date: patch, plaque, tumoral and systemi- 
cally disseminated. 

In 1885, Vidal and Brocq introduced the term 
"mycosis fungoides d'emblee" for cases of cutaneous 
lymphomatous tumorations virtually from the begin- 
ning, without precursor lesions. 1 Currently, this old 
MF clinical subtype corresponds to the "unspecific 
peripheral cutaneous T-cell lymphoma" and is no lon- 
ger considered an MF variant. 126 

In 1892, the erythrodermic form of MF was des- 
cribed. It is characterized by erythema, scaling and 
generalized infiltration of the skin. In 1938, the des- 
cription of Sezary syndrome was made. 1 "Pagetoid 
reticulosis" was described in 1931 as "Ketron- 
Goodman's disease", which would correspond to the 
generalized form of pagetoid reticulosis, and, in 1939, 
solitary hyperkeratosis was described by Woringer- 
Kolopp. The Ketron-Goodman subtype is no longer 
considered pagetoid reticulosis and probably corres- 
ponds to the aggressive epidermotropic CD8+ cuta- 
neous T-cell lymphoma. 8 

In 1968, "lymphomatoid papulosis" was descri- 
bed by Macaulay as a benign clinical form of CTCL that 
develops in outbreaks, despite its malignant morpho- 
logical aspect on histopathological examination. 9 The 
immunophenotype of lymphomatoid papulosis cor- 
responds to CD3 + , CD45RO + and CD30 + . 10 

The denomination "cutaneous T-cell lympho- 
ma" (CTCL) was used for the first time in 1975 to 
include MF and its variants, and it later included other 
PCL types and the spectrum of CD30 + PCL, primary 
subcutaneous panniculitis-like T-cell lymphomas, 
nasal-type NK/T-cell PCL, and non-classifiable T-cell 
PCL. 57 

In 2007, the International Society for Cutaneous 
Lymphoma (ISCL) and the EORTC published a review 
of the staging and specific classification of MF and SS. 
The review modified the staging system and provided 
an accurate definition of SS, in particular. 6 

Epidemiological aspects 

Primary cutaneous lymphomas are the second 
most frequent extranodal non-Hodgkin lymphomas; 
they are preceded by gastrointestinal lymphomas. PCL 
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show an estimated annual incidence in Europe of 
1/100,000 inhabitants. 12 

In contrast to nodal non-Hodgkin lymphomas, 
which are mostly of the B type, T-type lymphomas pre- 
dominate in the skin. They correspond to 65%-80% of 
the total PCL diagnosed in Europe. 11 MF and its 
variants correspond to more than 50% of the cases of 
PCL and to approximately 90% of the total number of 
T-cell lymphomas. 1211 In the United States, from 1973 
to 1992, the incidence of MF was 0.36 cases/100,000 
inhabitants. 11 Incidence of the disease was higher in 
the black population compared to Caucasians, at a 
proportion of 1.7/1. The proportion between Asians 
and whites was 0.6/1. 12 In the period studied, the mor- 
tality rate decreased for MF cases specifically, and this 
was considered a result of early diagnosis. 11 

In a study conducted in Switzerland from 1990 
to 2009, 263 PCL cases were identified. The mean age 
of the patients was 59 years, and the male/female ratio 
was 1/1.4. 12 CTCLs added up to 190 cases (72.2%), and 
MF corresponded to 60% (114/190) of these cases. In 
the period studied, the incidence of MF was stable, 
and SS decreased from 17% to 7% of cases. The inci- 
dence of CD30+ lymphomas increased from 7% to 
18% of the total number of cases. 12 

In Brazil, data from the National Institute of 
Cancer (Instituto Nacional do Cancer- INCA) indicate 
an estimated incidence of 9,640 new cases in 2012 
(5,190 in males and 4,450 in females) for the group of 
extranodal non-Hodgkin lymphomas, which is equiva- 
lent to approximately 5.0/100,000 inhabitants. This 
estimate includes PCL; however, the INCA publication 
does not distinguish between the different subtypes of 
PCL. 15 

MF particularly affects male and female adults, 
with an M/F ratio between 1.6 and 2/1. These indivi- 
duals are usually older than 50 years, but incidence 
has increased in children and adolescents. 125 

The survival percentage in the fifth year of fol- 
low-up ranges from 16% to 100%, depending on clini- 
cal CTCL subtype, and from 80% to 100% when MF 
and its variants are considered, except for SS, which 
shows a reserved prognosis. 257 

MYCOSIS FUNGOIDES AND SEZARY SYNDROME. 
CLINICAL ASPECTS 

Mycosis fungoides 

It is a neoplasia of lymphocytes, generally of the 
CD4 + phenotype, and a cytokine production pattern 
with Th2 profile. Other pheno types associated with 
typical MF are CD8 + , CD56 + and the double negative, 
CD4" and CD8". Classic MF follows some clinical sta- 
ges that are used to identify the disease and its sta- 
ging. In the early phases, diagnosis is difficult, and the 
disease mimics different clinical conditions, such as 



chronic eczema, psoriasis, parapsoriasis, sclero-atrop- 
hic lichen, chronic lichenoid pityriasis, pityriasis alba, 
atopic dermatitis, leprosy, chloracne (MF follicular 
subtype) and, by analogy, those of other cutaneous 
lymphomas. 57 In this phase, clinical and histological 
aspects may be unspecific and the disease evolves for 
years without a diagnosis. 

The early lesions, when fully established, cor- 
respond to patches (Figures 1 and 2), which are refer- 
red to as "plaques" in the French literature and descri- 
bed as erythematous-scaling plaques in the textbook 
entitled Dermatologia by Sampaio & Rivitti. 14 They 
resemble psoriasis or parapsoriasis, which has led to 
semantic confusions and difficulty with the definition 
and characterization of the early stage of MF. 14,15 

The early clinical aspect of the disease is that of 
a patch-like lesion with a slight erythematous, pinkish 
or brownish coloration, or hypochromic, with thin 
scaling and, at times, with slight atrophy (Figures 1 
and 2). Single or multiple lesions of different diame- 
ters and locations develop, often in covered areas and 
particularly in the gluteal region and on the root of 
the thighs. In certain cases, the lesion is poikiloder- 
mic, with mottled patches with hyper and hypopig- 
mentation, lichenification and telangiectasias. Pruritus 
generally varies from mild to moderate. These lesions 
may remain stable for years, go into remission or 
indolently progress to plaque stage. 

The main differential diagnosis in this phase is 
parapsoriasis, which presents clinical and histological 
superposition with MF. In this context, two types of 
parapsoriasis must be distinguished: small and large 
plaques that were generically defined by Brocq in 
1902 1 as chronic, recurrent, erythematous scaling 
lesions comparable to "eczematoid, psoriasiform and 
lichenoid lesions". 

Although they are referred to as plaque parap- 
soriasis, the lesions are, in fact, of the patch-type. The 




Figure 1: Mycosis fungoides - patch: erythematous, atrophic and 
slightly hyperkeratotic lesion on the gluteal region 
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distinction between "small-plaque" parapsoriasis and 
"large-plaque" parapsoriasis is based on clinical and 
histopatological correlation. Small plaques have a 
smaller diameter with a digitiform aspect. They are 
usually located on the trunk and do not present atrop- 
hy or telangiectasia. 16 Lesions are 2 to 6 cm in diame- 
ter, but they can reach 10 to 20 cm in length, and this 
is why they are referred to as "digitiform" 16 
Histologically, "small-plaque" parapsoriasis is charac- 
terized by unspecific alterations, such as spongiosis, 
psoriasiform or lichenoid pattern with exocytosis of 
small lymphocytes. Currently, it is consensual that 
"small-plaque" parapsoriasis shows minimum or even 
no potential to become MR 16 

"Large -plaque" parapsoriasis presents with 
lesions that are larger than 6 cm in diameter, and they 
frequently show signs of atrophy and poikilodermia. 
They are located on the gluteal region, trunk, root of 
the thighs, internal part of the arms and mammary 
region. Histologically, the pattern resembles that of 
"small-plaque" parapsoriasis; however, the infiltrate 
contains lymphocytes with cerebriform nuclei, similar- 
ly to what is observed in MR 16 20 

"Large -plaque" parapsoriasis progresses to 
frank MF in around 7.5% to 14% of cases. 1617 Sanchez 
and Ackerman (1979) suggested that "large-plaque" 
parapsoriasis must be understood as a synonym for 
MF in its early stage. 18 King-Ismael and Ackerman 
(1992) reported that even "small-plaque" parapsoria- 
sis is the early manifestation of MF, which is not accep- 
ted by other authors. 1920 

Other dermatoses are possible differential diag- 
noses of MF, particularly chronic eczema of undefined 
etiology, which is little responsive to appropriate the- 
rapy. These cases frequently remain under clinical sus- 
picion of MF for a long time until accurate diagnostic 
definitions are made. 




Figure 2: Mycosis fungoides - patch: hypochromic and atrophic 
lesion on the thorax 
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In the plaque stage, lesions individually show 
clear infiltration and increased diameter, and new 
lesions appear (Figure 3). There is a tendency for 
lesions to take an annular, polycyclic or horseshoe- 
shaped aspect; they seem to be infiltrated at palpation 
and to have well-demarcated edges and asymmetrical 
distribution. They may also affect the face and the 
scalp. Occasionally, plaque lesions may ulcerate prior 
to becoming tumor-like lesions. 2122 

They change from an erythematous pinkish to 
erythematous purplish or brownish color, with scaling 
of variable intensity. Pruritus tends to be more intense 
than in the patch stage. Patients may remain in this 
stage indefinitely, go into remission for an indefinite 
period or progress to tumor stage. 2122 

Clinical differential diagnosis in this phase is 
made with diseases showing cutaneous infiltration; 
other cutaneous lymphomas, whether primary cuta- 
neous lymphomas or not, are noteworthy, namely 
cutaneous sarcomas and infectious dermatoses with 
emphasis on leprosy, which can simulate infiltrated 
MF lesions, infectious dermatoses caused by fungi and 
even tumic lupus erythematosus. The histological 
diagnosis is more sensitive and more specific in this 
phase than in the patch phase, with frank epidermo- 
tropism and the presence of Pautrier's abscesses. 

In the tumor stage, lesions have a papular or 
nodular aspect, with erythematous-purplish colora- 
tion and possible progression to large-diameter 
lesions (Figure 4). In this phase, it is not uncommon 
to find the coexistence of patches and plaque-type 
lesions. Lesions tend to be multiple and accompanied 
by cutaneous infiltration which, when located on the 
face, render a lion-like facial aspect. 22 In addition to 
the face, preferential sites are the axillary, inguinocru- 
ral, inframammary and antecubital regions. However, 
uncommon sites may be affected, such as the oral and 
genital mucosae. 5 




Figure 3: Mycosis fungoides - plaque: erythemato-violaceous lesion 
with mild hyperkeratosis localized on the inguino-crural region 
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It is noteworthy that patients in the tumor stage 
and with clinical remission following treatment may 
relapse under the form of patches and plaques or 
even tumors. The development of patches is usually 
the first sign of disease recurrence. In these circums- 
tances, the natural history of the disease shows a fas- 
ter course and new tumors will be soon present. 5 

Lymphonodal or visceral dissemination does 
not occur in the patch stage; it is rare in the plaque 
stage, but becomes relatively frequent in the tumor 
stage. 221 Regional lymph nodes are the first areas to 
be affected, and visceral compromising may occur in 
various organs, such as spleen, liver and lungs, alt- 
hough the bone marrow is rarely affected. 2 5 7 

MF transformation into the anaplastic variant of 
large CTCL CD30+ cells has been reported among 8% 
to 55% of tumor-phase MF cases. 5 7 CD30 + lymphomas 
secondary to MF show a reserved prognosis with 
mean survival of 11 to 36 months. 2,5-7 

Sezary syndrome 

Sezary Syndrome corresponds to 3% of all cuta- 
neous lymphomas, and it is characterized by a triad of 
manifestations: erythrodermia with pruritus, limpho- 
nodomegalia and atypical circulating lymphocytes 
(referred to as Sezary or Lutzner cells). 5 22 23 Associated 
clinical manifestations include lagophthalmos, alope- 
cia, palmoplantar hyperkeratosis and onycodystrophy. 
Erythrodermia may be the progression of previous 
patches and plaques, developing from idiopathic 
erythrodermia or emerging de novo. 5,22 23 

Patients are usually elderly. The clinical aspects 
of erythrodermia in SS are not very distinguishable 
from those of erythrodermia associated with other 
diseases, except in certain cases, as it is less desqua- 




FlGURE 4: Mycosis 
fungoides: tumoral 
lesion appearing 
over a previous 
patch-type lesion 
on the leg 



mative and shows more infiltration than the others. 2 
However, in its early stages, SS is indistinguishable 
solely on clinical bases and must be differentiated 
from erythrodermia of eczematous origin, psoriasis 
and pharmacodermia. 23 24 

It is interesting to note that SS must be differen- 
tiated from erythrodermia in MF progression. In the 
WHO-EORTC classification, MF and SS are listed as 
independent diseases, and patients with a previous 
history of MF who develop erythrodermia are diagno- 
sed as having an erythrodermic form of MF instead of 
SS. 125724 Nevertheless, some authors suggest that 
these cases must be classified as "MF-preceded SS". 24 

Although the syndrome is understood as a leu- 
kemic phase of T-cell cutaneous lymphomas, bone 
marrow compromising is rare, and it is only found in 
advanced forms of the disease. 25 

The diagnostic criteria for the syndrome, as 
recommended by ISCL-EORTC and countersigned in 
the WHO Classification of Tumors of Haematopoietic 
and Lymphoid Tissues, are that the circulating mono- 
clonal lymphocyte population should be identified by 
molecular or cytogenetic methods and there should 
be an identity between the circulating T-lymphocyte 
clone and the clone presented in the skin, in addition 
to one of the following: at least 1,000 Sezary cells per 
mm^ of peripheral blood, an increased population of 
CD4 + /CD7" in peripheral blood with remarkable pre- 
dominance of CD4 + cells in relation to 
CD8 + (CD4/CD8 ratio > 10), Sezary cells with a diame- 
ter > 14 jam representing > 20% of the circulating 
lymphocytes and, some markers like CD2, CD3, CD4 
and CD5 must be absent. 1 2 5 22 25 

The staging system used for MF is also used for 
SS, and by definition the syndrome is classified in 
stage III from the beginning. SS prognosis is poor, 
with a mean survival of 2 to 4 years. 6 Both MF and SS 
patients have an increased chance of developing a 
second malignant neoplasia and even a second lymp- 
homa. The opposite also seems to be true, that is, 
patients with a type-B lymphoma may develop type-T 
MF or SS more frequently than the general popula- 

5,6,22 

tion. 

MYCOSIS FUNGOIDES. Clinical variants described 
in the "WHO-EORTC Classification for Cutaneous 
Lymphomas" and "WHO Classification of Tumors 
of Haematopoietic and Lymphoid Tissues" 

Follicular/folliculotropic mycosis fungoides 
Folliculotropic mycosis fungoides has been 
classified as an entity that is separated from the classic 
form because of its clinical and histological characte- 
ristics and refractoriness to treatment. 2 5,22 It is descri- 
bed in the literature under different designations: fol- 
liculotropic, follicular, pylotropic, folliculocentric and 
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follicular mucinosis. 2 5 22 26 53 Some authors understand 
that the latter must be distinguished from follicutropic 
MF; however, most authors agree that both belong to 
the spectrum of clinical and histopathological mani- 
festations of follicular MF. 26 30 

Some publications refer that folliculotropic 
mycosis fungoides occurs mainly in females. 2736 
Lesions initially show an acneiform or comedo-like 
aspect, or one with milia en plaque, follicular papules, 
follicular keratosis, erythematous plaques, papular or 
alopecic plaques (alopecia mucinosa), including 
mucin secretion (mucinorrhea). 5 26 33 

The preferential locations for clinical lesion 
onset are the face, neck and upper trunk, and pruritus 
is moderate to intense. One third of the cases affect 
the eyebrow with follicular prominence and the possi- 
bility of alopecia. Severe compromising of the pilous 
follicle with follicular hyperplasia may result in the 
formation of lesions with a tumor aspect, even in the 
absence of an actual tumor, thus corresponding to 
pseudotumoral MF. 30 

The differential diagnoses of folliculotropic MF 
must be diseases that progress with cyst formation, 
pseudocomedos and plaques, such as chloracne, 
nevus comedonicus, granulomatous rosacea and 
facial granuloma. 26 33 

Microscopically, folliculotropic MF expresses a 
dense lymphocytic infiltrate, which surrounds and 
infiltrates the pilous follicle and usually spares the epi- 
dermis in interfollicular space. In approximately 10% 
of cases, there is epidermotropism and folliculotro- 
pism. 5 26 30 The infiltrate consists of small and medium- 
sized lymphocytes with irregular nuclei and formation 
of Pautrier's microabscesses inside the follicular epit- 
helium. 3334 The follicles classically show a corneous 
plug and, at times, epithelial mucin degradation with 
variable intensity. 3033 

Evidence indicates that the prognosis of follicu- 
lotropic MF is worse than that of the classic form. The 
survival rate is 26% in 10 years of follow-up, and with 
regard to staging, a diagnosis of folliculotropic MF 
would implicate considering that the patient belongs 
to stage III, regardless of the clinical appearance of the 
lesion at diagnosis. 63033 

Pagetoid reticulosis (Woringer-Kolopp type) 

Pagetoid reticulosis is considered an MF variant 
due to its clinical, evolutive and anatomopathological 
characteristics. The term pagetoid reticulosis must be 
reserved for localized lesions known as Woringer- 
Kolopp disease, which was described in 1939- 8 
Ketron-Goodman disease, described in 1931, was pre- 
viously considered a generalized form of pagetoid 
reticulosis for showing a histological pattern of inten- 
se epidermotropism, in contrast with dermal infiltra- 



te, which is not pronounced. 7 However, it is no lon- 
ger accepted as an example of pagetoid reticulosis and 
seemingly represents generalized forms of classic MF 
or cytotoxic, epidermotropic CD8 + CTCL of severe 
evolution. 82234 

Clinically, pagetoid reticulosis usually presents 
as an acral isolated erythematous infiltrated lesion, 
plaque-type, with a remarkable hyperkeratotic or pso- 
riatic aspect. Histologically, it shows pronounced epi- 
dermal hyperplasia with intense epidermotropism of 
small or medium-sized lymphocytes with cerebriform 
nuclei. 

There are immunophenotypic differences bet- 
ween pagetoid reticulosis and classic MF since the for- 
mer may express CD4 + and CD8 + or be negative for 
both, as well as express CD30 + . 5 223134 The cellular pro- 
liferation rate estimated by Ki-67 immunostaining is 
higher than 30% in pagetoid reticulosis and lower 
than 10% in MF, but it still has a good prognosis. 5 22 31 34 

Granulomatous slack skin 

Granulomatous slack skin shows a clinical pat- 
tern of erythematous or dark-erythematous, atrophic, 
flaccid, pendular and redundant cutaneous lesions, 
cutis-laxa-type (slack skin) in folding areas. 

The granulomatous infiltrate may have a sarcoi- 
dic pattern, be of annular-granuloma-type or have a 
multinucleated-giant-cell pattern. The granulomatous 
infiltrate is sometimes so expressive that diagnosis of 
MF is not established and the disease is interpreted as 
"granulomatous dermatosis". 335 

In granulomatous cutis laxa, dense epidermo- 
tropism is added to the granulomatous histological 
pattern, and cells engulfing lymphocytes and elastic 
fibers are observed. This phenomenon is referred to 
as emperipolesis, in which elastic fibers may be total- 
ly absent and mucin is detected in the lesion. 2 5 22,36 

MYCOSIS FUNGOIDES: CLINICAL/HISTOLOGICAL 
VARIANTS DESCRIBED IN THE LITERATURE 
Hypopigmented mycosis fungoides 

It is characterized by the presence of isolated 
hypochromic lesions or by the coexistence of multiple 
erythematous and hypochromic lesions of small or 
large diameters, sometimes alopecic. It can be expres- 
sed as a single MF manifestation or coexist with pla- 
que lesion or even tumors. 

Hypopigmented MF is the clinical subtype most 
often observed in children and adolescents and in 
patients with skin phototype IV-VI. However, it is also 
observed in fair-skinned patients. 5 22 37 Lesions may be 
asymptomatic or discreetly pruriginous. 

Indeterminate leprosy, pityriasis alba, atopic 
dermatitis, chronic eczema of indefinite etiology, 
inflammatory vitiligo, extensive pityriasis versicolor 
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and post-inflammatory hypopigmentation are diffe- 
rential diagnoses. In confirmed cases, histology is 
indistinguishable from classic MR However, the 
immunophenotype can reveal an increased frequency 
of CD8 + lymphocyte as observed on a report of 15 
patients with hypopigmented MR 37 Ardigo et al. 
(2003) suggested that CD8 + immunomarking would 
be more common in high-phototype patients with 
hypopigmented MF and in children, as opposed to 
CD4 + , which is more frequent in hypopigmented MF 
observed in Caucasian adults. 38 Based on a review of 
106 literature reports, Werner et al. (2005) indicated 
the possibility of diagnostic error due to the clinical 
and histological similarity of the disease to various 
others, particularly pityriasis alba. 39 

The clinical course of the disease is the same as 
that of classic MF, with a good therapeutic response to 
phototherapy and post-treatment repigmentation. 40 

Erythrodermic mycosis fungoides 

Patients with classic MF may develop erythro- 
dermic conditions in the advanced stage of the disea- 
se, but this is rare. These conditions are almost clini- 
cally indistinguishable from those of SS; however, its 
distinct history and the non-fulfillment of the syndro- 
me's diagnostic criteria consolidate the difference. 2224 
Its histological and immunophenotypic aspects are 
identical to those of MF. After treatment, the patient 
may relapse and exhibit conventional plaques and 
tumors or relapse with the previous erythrodermic 

22,24 

pattern. 

Poikilodermatous mycosis fungoides 
(poikiloderma atrophicans vasculare) 
In this clinical subtype, lesions are characteri- 
zed by erythematous brownish patches, alternating 
hypo and hyperpigmentation with an atrophic pattern 
and with xerosis and telangiectasias on the surface. In 
a series of 49 cases, this condition was more common 
in young patients and more associated with lympho- 
matoid papulosis. 

The main sites of involvement are breasts, 
trunk, gluteal region and flexures. The disease may 
also be generalized. Histological findings are peculiar, 
as they show atrophic epidermis losing interpapillary 
crests, lichenoid infiltrate and fibrosis of the papillary 
dermis. Pautrier's microabscesses are usually absent. 5 
22, 4i,42 rjji atec i vessels and macrophages containing 
melanin are observed in the superficial dermis. The 
immunohistochemical pattern is predominantly CD8 + 
and CD4". When other manifestations of classic MF are 
inexistent, diagnosis is certainly difficult and it is 
based on clinical evolution, histopathological and 
immunophenotype correlation. 5 22 41 42 



Purpuric mycosis fungoides 

This is a rare form of MF in which patch lesions 
are persistent and pigmented. Histologically, they also 
show extravasated red cells in the dermis, melanopha- 
ges and histiocytes. However, there is histological evi- 
dence of classic MF, such as band-like infiltrate in the 
superficial dermis, epidermotropism of atypical lymp- 
hocytes and lymphocyte alignment in the basal layer, 
which help with differential diagnosis from lichen 
aureus, nummular eczema or pharmacodermias that 
show purpuric conditions. 43 

Most cells are CD4 + , but there may be expres- 
sion of CD8 + cells. Monoclonal molecular rearrange- 
ment of T cell receptor (TCR) has been shown in the 
infiltrate of purpuric MF, but also in cases of purpuric 
pharmacodermias referred to as "atypical pigmented 
purpuric". Therefore, it is not always easy to clearly 
define the diagnosis of purpuric MF. 31 43,44 

Syringotropic mycosis fungoides 

This is a rare form of MF in which accentuated 
infiltration of eccrine sweat glands and ducts by lymp- 
homatous cells occur. 5 45 Clinically, lesions tend to be 
single, isolated in erythematous brownish plaques 
and slightly desquamative, or in groups of erythema- 
tous papules. 545 

Alopecia is frequently associated with the 
lesion. Apparently, there is no preferential location, 
and the infiltrate is dense around and in the gland. 
The follicles and the epidermis may be infiltrated. 
Epidermotropism is not common, and visualization of 
Pautrier's microabscesses is rare. 4546 Detection of 
monoclonal CD4 + lymphocytes and TCR gene rearran- 
gement indicates that these conditions belong to the 
MF spectrum, although the term "syringotropic T-cell 
cutaneous lymphoma" is used for such conditions. 5 ' 

22,31,45,46 

Vesiculobullous mycosis fungoides 

Vesicular, bullous and dyshidrosiform lesions 
associated with MF are extremely rare. 5 They present 
as isolated or multiple, flaccid or tense lesions. They 
appear on normal skin or on an erythematous base or 
in association with plaques and tumors. Patients are 
generally older than those diagnosed with classic MF, 
and the reported cases involve Caucasian indivi- 
duals. 4748 The trunk and limbs are the preferential 
locations. 

Histologically, there is epidermotropism of 
cerebriform lymphocytes and even Pautrier's micro- 
abscesses. 47 * 8 A blister or a vesicle may form in subcor- 
neal, intraepidermal and subepidermal locations; the- 
refore, bullous eruptions could be flaccid or tense. 5 It 
is suggested that the bullous originates from the con- 
fluence of Pautrier's microabscesses and the accumu- 
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lation of lymphocytes in the basal layer, thus missing 
the dermal-epidermal cohesion. 549 51 

The presence of blisters or vesicles accompa- 
nying MF may indicate a bad prognosis as approxima- 
tely 50% of the patients have one year of life after 
these lesions appear. 5 22 47 48 A dyshidrosiform variant 
with lesions located on the palms and plants has also 
been described. 49 

Other subtypes 

In addition to the clinical subtypes described 
above, MF may manifest as or be accompanied by 
uncommon and atypical morphological expressions, 
such as papular, anetodermic, hyperkeratotic, vegeta- 
tive, pustular, ichthyosiform or even "invisible" MF. 49 " 
55 The latter is related to skin with a normal appearan- 
ce which shows, on histopathology immunophenoty- 
pe and electron microscopy, evidence of infiltration 
by monoclonal and atypical lymphocytes. In general, 
these patients show classic or suggestive lesions of MF 
that are referred to as "invisible" MF lesions due to 
their normal appearance on clinical examination, and 
sometimes as "invisible" MF for corresponding to the 
hypochromiant MF present in patients with very fair 
skin and, therefore, "identical" to normal skin. 54 55 

Mycosis fungoides in childhood and adoles- 
cence 

It is estimated that only 5% of all MF cases 
occur in childhood and adolescence; however, MF is 
the most common cause of cutaneous lymphoma at 
this age range. 56 The incidence of MF in individuals 
younger than 20 years is low, but it appears to be 
increasing, particularly the hypochromiant subtype, 
in patients with a high skin phototype. In addition to 
hypochromiant MF, another subtype reported in 
childhood and adolescence is Woringer-Kolopp page- 
toid reticulosis. Cases that are clinically similar to 
lichenoid and acute varicelliform pityriasis also occur 
in childhood, and they are particularly difficult to be 
diagnosed as MF. 57 58 

The progressive course of MF in childhood and 
adolescence is controversial. Some authors suggest 
that progression is faster and more aggressive with 
frequent extracutaneous involvement; however, 
others report that progression follows the MF stan- 
dard observed among adults. 522 

Staging and classification 

Olsen et al. (2007) published the staging norms 
of MF and SS as a result of the ISCL - EORTC discus- 
sions taking into account the advancement of cellular 
and molecular biology and the advancement in diag- 
nostic methods shown in charts 1 and 2. 6 



Histopathology of mycosis fungoides 

Histopathology of MF depends on the stage in 
which a biopsy is performed. In the classic early patch- 
stage MF, microscopic findings are often unspecific 
and they overlap with those of other inflammatory or 
non-neoplastic diseases. Empirical clinical treatment 
with the use of topical corticosteroids can alter the his- 
tological aspect, making it even more unspecific; the- 
refore, treatment should be discontinued for approxi- 
mately 2 to 4 weeks before performing a biopsy. The 
same applies for the use of the PUVA method. 15 

In the patch stage with well-established lesions, 
lymphocyte infiltrate on the edges of the basal layer 
and epidermotropism of isolated cells are histological- 
ly observed. Most of these cells are small and differen- 
tiated lymphocytes with slightly rounded or cerebri- 
form nuclei. The epidermis may show acanthosis, 
hyperkeratosis or signs of damage in the basal layer 
(pigmentary incontinence) and edema. There may be 
prominence of postcapillary venules and infiltrate 
containing eosinophils, plamocytes, macrophages and 
dermal dendritic cells. Papillary dermal fibrosis may 
also be present. Density of the infiltrate is variable and 
it increases as the lesion develops and clinically 
resembles plaque lesions. 15 315962 

In well-constituted plaques, the microscopic fin- 
ding is an epidermis with a certain degree of acantho- 
sis, psoriasiform pattern and rare or absent spongiosis. 
There is a dense subepidermal and band-like lympho- 
cyte infiltrate with cerebriform nuclei (Figure 5). 
Epidermotropism is most prominent (Figure 6). 
Pautrier's abscesses are found in one-third of the 
cases, and lymphocyte alignment in the basal layer as 
well as dermal infiltrate with atypical cells with irregu- 
lar and ceribriform nuclei are frequently found 
(Figures 7 and 8). 153159 

The tumor stage is characterized by diffuse and 
dense dermal infiltrate of medium-sized and large 
cerebriform lymphocytes and epidermotropism loss. 
There is a concomitant decrease in the number of T- 
reactive lymphocytes and dendritic cells. In this 
phase, transformation into large T cell lymphoma 
CD30 + or CD30" may occur. 15 51 59 62 

The histopathological aspects of Sezary syndro- 
me are indistinguishable from those of MF. 
Epidermotropism is less intense, but Pautrier's 
microabscesses may be present. The lymphocytic 
infiltrate is small to medium-sized and the cerebri- 
form nuclei aspect is similar to that observed in MF. 
Presence of granulomatous reaction, mucin deposit 
on pilous follicles and transformation into large cell 
lymphoma in advanced stages are histopathological 
variants These aspects may also be present in MF. 
Lymphonodal compromising shows the same infiltra- 
te pattern as that of MF. 5 22 



An Bras Dermatol. 2012;87(6):817-30. 



Mycosis fungoid.es and Sezary syndrome: clinical, histopathological and immunohistochemical review and update 
Chart 1: classification for mycosis fungoides and Sezary syndrome 



825 



SKIN 

Tl Patches, papules and/or plaques limited to 10% of the body surface. It may be stratified into T1A (patches) or 
Tib (patches and plaques). 

T2 Patches, papules or plaques covering more than 10% of the body surface. It may be stratified into T2a (only 

patches) or T2b (patches and plaques) . 
T3 One or more tumors (SI cm in diameter). 
T4 Confluence of erythema covering > 80% of the body surface. 

LYMPH NODE 

NO Absence of abnormal peripheral lymph nodes. 

Nl Presence of abnormal peripheral lymph nodes. Histopathology Dutch grade 1. 

Nla Negative clone. Nib - positive clone. 

N2 Presence of abnormal peripheral lymph nodes. Histopathology Dutch grade 2. 

N2a Negative clone and N2b - positive clone. 

N3 Presence of abnormal peripheral lymph nodes. Histopathology Dutch grade 3 or 4 with a positive or negative clone 

Nx Presence of abnormal peripheral lymph nodes without histological confirmation 

VISCERAL 

MO Absence of visceral compromising. 

Ml Presence of visceral compromising (histopathological confirmation is necessary, and the involved organ must 
be specified) 
Peripheral blood 

BO Absence of major blood compromising (< 5% of the lymphocytes in peripheral blood are atypical - Sezary cells) 
BOa Negative clone and BOb - positive clone 

Bl Presence of > 5% of atypical lymphocytes in peripheral blood, but it does not meet the criterion for B2. Bla - 

negative clone and Bib - positive clone 
B2 Presence of > 1,000 Sezary cells per mm3 of peripheral blood, with a positive clone 

Histological grading of lymph nodes according to the Dutch classification system recognized by ISCL/ EORTC 

STAGING 

Nl Grade 1 - dermatopathic lymphadenopathy 

N2 Grade 2 - MF compromising (presence of cerebriform lymphocytes > 7.5/J.m) 

N3 Grade 3 - partial replacement of the lymph node architecture (presence of several atypical cerebriform cells). 
Grade 4- complete replacement of the lymph node architecture. 

Source: ISLC/EORTC (2007) 6 



Immunohistochemical and molecular 
aspects 

MF tumor cells are characterized by epidermo- 
tropic peripheral T lymphocytes whose phenotype is 
CD2 + , CD3 + , CD4 + , CD5 + , CD8" , CD45RO + , CD20" 
and CD30". (Figures 9, 10). CD4" or CD8 + , double 
positive or double negative cases are rarely seen. 15 63 64 

The loss of CD7 expression can be observed 
even in the early phases of the disease. However, iso- 
lated negativity for CD7 is not a sufficient criterion for 
diagnosis, as it can be shown in inflammatory derma- 
toses. With rare exceptions, both Ki-67 and CD 30 
tend to negativity in early MF phases. 63 

The specific antigen for the cutaneous tropism 
of lymphocytes (cutaneous leucocyte-associated anti- 
gen receptor - CLA), recognized by antibody HECA- 
452, is expressed in the form of lymphomas and T-cell 
dyscrasias in most MF cases. 63 Markers such as T-cell 



intracellular antigen (TIA-1), granzyme B and perforin 
are negative in MF. 5,22 

Complete evaluation of T-antigen expression or 
immunomarking loss, of CD2 and CD5, for instance, 



Chart 2: Staging for mycosis fungoides and 
Sezary syndrome 



Stage 


T 


N 


M 


B 


IA 


1 


0 


0 


0 or 1 


IB 


2 


0 


0 


0 or 1 


II 


1 or 2 


1 or 2 


0 


0 or 1 


IIB 


3 


0 to 2 


0 


0 or 1 


III 


4 


0 to 2 


0 


0 or 1 


IIIA 


4 


0 to 2 


0 


0 


IIIB 


4 


0 to 2 


0 


1 


IVAI 


1 to 4 


0 to 2 


0 


2 


IVA2 


1 to 4 


3 


0 


0-2 


IVB 


1 to 4 


Oto 3 


1 


0-2 



Source: ISLC/EORTC (2007/ 
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Figure 5: Mycosis fungoides: psoriasiform pattern with 
hyperplasia of the epidermis, band-like inflammatory infiltration 
and epidermotropism of lymphocytes. HE, (100X) 



can provide information that corroborates diagnosis, 
but even so, sensitivity remains low. 15 65 On the other 
hand, the study on clonality, associated with immuno- 
histochemistry, provides high diagnostic specificity, 
particularly when there is isolated loss of CD7 expres- 
sion. 15 63 It has been recently suggested that regulato- 
ry T cells correlate with stage of disease and progno- 
sis in mycosis fungoides, particularly FOXP3 + Tregs, 
which could be expressed in the epidermotropic infil- 
trate in different stages of MF. 63 

The diagnostic method most often used in 
molecular biology for detecting monoclonal T-lymp- 
hocytes is TCR gene rearrangement analysis, which 
can be performed by polymerase chain reaction (PCR) 
methods or Southern blot. However, some studies 
have shown that only 53% of early-stage MF cases sho- 




Figure 6: Mycosis fungoides: intense epidermotropism of 
lymphocytes on the epidermis and mild spongiosis. HE, (400X) 




Figure 7: Mycosis fungoides: epidermotropism of lymphocytes 
and Pautrier's micro-abscess. (HE X 400) 



wed a population of monoclonal T-lymphocytes. An 
additional inconvenience is that various skin diseases 
may also have monoclonal T-cell expansion. 216668 

The observations above have led specialists to 
discuss the diagnostic difficulties of early MF lesions, 
and histopathology immunohistochemistry and mole- 
cular biology techniques have been proposed to 
improve diagnostic accuracy and establish early diag- 

16,18,21,2^1,64-70 

nosis. 

The immunohistochemical pattern of Sezary 
syndrome is CD3 + , CD4 + , CD7" and CD8" cells, which 
does not distinguish it from MF. Immunostaining for 
MUM-1 (multiple myeloma oncogene) might be posi- 
tive in the syndrome and negative in MF. This could 
help with differential diagnosis. 71 




Figure 8: Mycosis fungoides: epidermotropism and lymphocyte 
alignment in the basal layer are shown. HE, (400X) 
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Figure 9: Mycosis fungoides: phenotypic studies showing Figure 10: Mycosis fungoides: phenotypic studies showing 

CD3-positive T-cell on the epidermis and dermis. CD4-positive T-cell on the epidermis and dermis. 

(CD3 immunostain 400X) (CD4 immunostain 400X) 



CONCLUSION 

Primary cutaneous lymphomas are rare, not 
always clearly classifiable, but of essential knowledge 
to dermatologists. Mycosis fungoides is the most fre- 
quent primary cutaneous lymphoma, and various dif- 
ferential diagnoses can be made in the early phases of 
the disease. It is typically a disease with difficult clini- 
cal, histopathological and immunohistochemical fin- 
dings. The authors presented classic manifestations of 



MF and its clinical and histopathological variants. 
Sezary syndrome is very rare, but must be considered 
a routine differential diagnosis when investigating 
erythrodermias whose etiology must be clarified. And, 
as a sign of its identity in the mycosis-fungoides "spec- 
trum", Sezary syndrome exhibits histological and 
immunohistochemical aspects that are indistinguisha- 
ble from those observed in MF. □ 



REFERENCES 

1 . Willemze R, Jaffe ES, Burg G, Cerroni L, Berti E, Swerdlow SH, et al. WHO-EORTC 
classification for cutaneous lymphomas. Blood. 2005;105:3768-85. 

2. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, Vardiman 
JW, editors. WHO classification of tumors of haematopoietic and lymphoid tissues. 
Lyon: IARC; 2008. 

3. Rizyl MA, Evens MST, Nelson BR Rosen ST. T-cell non-Hodgkin lymphoma. Blood. 
2008;107:1255-1284. 

4. Sanches Jr JA, Moricz CZM, Neto CF. Processos linfoproliferativos da pele. Parte 
2 - Linfomas cutaneos de celulas T e de celulas NK. An Bras Dermatol. 2006; 
81:7-25. 

5. Cerroni L, Gatter K, Kerl H, editors. Skin lymphoma. The illustrated guide. 3rd ed. 
Oxford, UK: Wiley-Blackwell; 2009. Chapter 2, Mycosis fungoides; p.11-56. 

6. Olsen E, Vonderheid E, Pimpinelli N, Willemze R, Kim Y, Knobler R, et al. Revisions 
to the staging and classification of mycosis fungoides and Sezary syndrome: a 
proposal of the International Society of Cutaneous Lymphoma (ISCL) and the cuta- 
neous lymphoma task force of the European Organization of Research and 
Treatment of Cancer (EORTC). Blood. 2007;110:1713-22. 

7. Magro CM, Crowson AN, Mihm Jr MC. The cutaneous lymphoid proliferations. A 
comprehensive textbook of lymphcytic infiltrates of the skin. New Jersey: Wiley- 
Liss; 2007. p.267-439. 

8. Steffen C. Ketron-Goodman disease, Woringer-Kolopp disease and pagetoid reticu- 
losis. Am J Dermatopathol. 2005;27:68-85. 

9. Macaulay WL. Lymphomatoid papulosis. A continuing self-healing eruption, clini- 
cally bening - histologically malignant. Arch Dermatol. 1968;97:23-30. 

10. El-Shabrawi-Caelen L, Kerl H, Cerroni L. Lymphomatoid papulosis. Reappraisal of 
clinicopathologic presentation and classification into subtypes A, B and C. Arch 
Dermatol. 2004;140:441-7. 

1 1 . Weinstock MA, Gardstein B. Twenty-year trends in the reported incidence of myco- 
sis fungoides and associated mortality. Am J Public Health. 1999;89:1240-4. 

1 2. Jenni D, Karpova MB, Seifert B, Golling R Cozzio A, Kempf W, et al. Primary cuta- 
neous lymphoma:two-decade comparison on a population of 263 cases from a 
Swiss tertiary referral centre. Br J Dermatol. 2011;164:1071-7. 



13. Ministerio da Saude. Instituto Nacional de Cancer Jose Alencar Gomes da Silva 
(INCA). Estimativa 2012: incidencia de cancer no Brasil. [acesso 26 jan 2012]. 
Disponivel em: http://www1 .inca.gov.br/estimativa/201 2/estimativa20091 201 .pdf 

14. Sampaio SAR Rivitti EA. Leucemias, linfomas e pseudolinfomas. In: Sampaio SAR 
Rivitti EA, editores Dermatologia. 3 ed. Sao Paulo: Artes Medicas; 2007. p. 1247- 
72. 

15. Pimpinelli N, Olsen EA, Santucci M, Vonderheid E, Haeffner AC, Stevens S, et al. 
Defining early mycosis fungoides. J Am Acad Dermatol. 2005; 53:1053-63. 

16. Burg G, Dummer R, Nestle FO, Doebbling U, Haeffner AC. Cutaneous lymphoma 
consist of a spectrum of nosological^ different entities including mycosis fungoi- 
des and small plaque parapsoriasis. Arch Dermatol. 1996;132:567-72. 

17. Samman PD. The natural history of parapsoriasis en plaques (chronic superficial 
dermatitis) and prereticulotic poikiloderma. Br J Dermatol. 1972;87:405-411. 

1 8. Sanchez JL, Ackerman AB. The patch stage of mycosis fungoides: criteria for his- 
tologic diagnosis. Am J Dermatopathol. 1979;1:5-26. 

1 9. King-lsmael D, Ackerman AB. Guttate parapsoriasis/digitate dermatosis (small pla- 
que parapsoriasis) is mycosis fungoides. Am J Dermatopathol. 1992;14:518-30. 

20. Haffner AC, Smoller BR, Zepter K, Woods GS. Differentiation and clonality of lesio- 
nal lymphocytes in small plaque parapsoriasis. Arch Dermatol. 1 995;1 31 ;321 -4. 

21. Keehn CA, Belongie IR Shistik G, Fenske NA, Glass LF. The diagnosis, staging and 
treatment options for mycosis fungoides. Cancer Control. 2007;14:102-11. 

22. Magro C, Crowson AN, Mihm MC Jr. The Cutaneous Lymphoid Proliferations. A 
comprehensive text book of lymphocytic infiltrates of the skin. New Jersey: John 
Wiley & Sons, Inc; 2007. Chapter 14, Mycosis fungoides; p.267-99. 

23. Hwang ST, Janik JE, Jaffe ES, Wilson WH. Mycosis fungoides and Sezary syndro- 
me. Lancet. 2008;371:945-57. 

24. Vonderheid EC, Bernengo MG, Burg G, Duvic M, Heald R Laroche L, et al. Update 
on erythrodermic cutaneous T-cell lymphoma: report of the International Society 
for Cutaneous Lymphoma. J Am Acad Dermatol. 2002;46:95-106. 

25. Sibaud V, Beylot-Barry M, Thiebaut R, Parrens M, Vergier B, Delaunay M, et al. 
Bone marrow histopathologic and molecular staging in epidermotropic T-cell lymp- 
homa. Am J Clin Pathol. 2003;119:414-23. 



An Bras Dermatol. 2012;87(6):817-30. 



828 



Yamashita T, Abbade LPF, Marques MEA, Marques SA 



26. Beylot-Barry M, Vergier B. Pilotropic mycosis fungoides. J Am Acad Dermatol. 
1998;38:501-2. 

27. DeBloom J 2nd, Severson J, Gaspari A, Scott G. Follicular mycosis fungoides: a 
case report and review of the literature. J Cutan Pathol. 2001 ;28:31 8-24. 

28. Flaig MJ, Gibson LE, Muller SA. Follicular mycosis fungoides. A histopathologic 
study of nine cases. J Cutan Pathol. 2001;28:525-30. 

29. Benner MF, Jansen PM, Vermeer MH, Willenze R. Prognostic factors in transfor- 
med mycosis fungoides: a retrospective analysis of 100 cases. Blood. 2012; 
119:1643-9. 

30. van Doom R, Schefter E, Willemze R. Follicular mycosis fungoides, a distinct 
disease entity with or without associated follicular mucinosis: a clinicopathologic 
abd follow-up study of 51 patients. Arch Dermatol. 2002;138:191-8. 

31 . Kazakov DV, Burg G, Kempf W. Clinicopathological spectrum of mycosis fungoi- 
des. J Eur Acad Dermatol Venereol. 2004;18:397-415. 

32. Cerroni L, Fink-Punches R, Back B, Kerl H. Follicular mucinose: a critical reappai- 
sal of clinicopathologic features and association with Mycosis fungoides and 
Sezary syndrome. Arch Dermatol. 2002;138:182-9. 

33. Gerami R Rosen S, Kuzel T, Boone SL, Guitart J. Folliculotropic mycosis fungoides. 
An aggressive variant of cutaneous T-cell lymphoma. Arch Dermatol. 
2008;144:738-46. 

34. Lee J, Viakhireva W, Cesca C, Lee R Kohler S, Hoppe RT, et al. Clinicopathologic 
features and treatment outcomes in Woringer-Kolopp disease. J Am Acad 
Dermatol. 2008;59:706-12. 

35. Ackerman AB, Flaxman BA. Granulomatous mycosis fungoides. Br J Dermatol. 
1970;82:397-401. 

36. Chen J, Chen G, Mao X, Li X, Li B, Lao L. Combined granulomatous slack skin/fol- 
liculotropic mycosis fungoides: case report. Int J Dermatol. 2012 [Epub ahead of 
print]. 

37. El-Shabrawi-Calen L, Cerroni L, Medeiros LJ, McCalmont TH. Hypopigmented 
Mycosis Fungoides. Am J Dermatophatol. 2002;26:450-7. 

38. Ardigo M, Borroni G, Muscardin L, Kerl H, Cerroni L. Hypopigmented mycosis fun- 
goides in Caucasian patients: a clinicopathologic study of 7 cases. J Am Acad 
Dermatol. 2003;49:264-70. 

39. Werner B, Brown S, Ackerman B. "Hypopigmented Mycosis Fungoides" is not 
always mycosis fungoides. Am J Dermatopathol. 2005;27:56-67. 

40. Akaraphanth R, Douglas MC, Lim HW. Hypopigmented mycosis fungoides, treatment 
and a 6(1/2)-year follow-up of 9 patients. J Am Acad Dermatol. 2000;42:33-9. 

41 . Lindae ML, Abel EA, Hoppe RT, Wood GS. Poikilodermatous mycosis fungoides 
and atrophic large-plaque parapsoriasis exhibit similar abnormalities of T-cell anti- 
gen expression. Arch Dermatol. 1988;124:366-72. 

42. Abbott RA, Sahni D, Robson A, Agar N, Whittaker S, Scarisbrick JJ. 
Poikilodermatous mycosis fungoides: a studyof its clinicopathological, immunop- 
henotypic, and prognostic features. J Am Acad Dermatol. 2011;65:313-9. 

43. Georgala S, Katoulis AC, Symeonidou S, Georgala C, Vayopoulos G. Persistent pig- 
mented purpuric eruption associated with mycosis fungoides: a case report and 
review of the literature. J Eur Acad Dermatol Venereol. 2001;15:62-64. 

44. Crowson AN, Magro CM, Zahorchack R. Atypical pigmentary purpura: a clinical, 
histopathologic and genotypic study. Hum Pathol. 1999;30:1004-12. 

45. Zelger B, Sepp N, Weyrer K, Grunewald K, Zelger B. Syringotropic cutaneous T-cell 
lymphoma: a variant of mycosis fungoides. Br J Dermatol. 1994; 130:765-769. 

46. Thein M, Ravat F, Orchard G, Calonje E, Russel-Jones R. Syringotropic cutaneous 
T-cell lymphoma: an immunophenotypic and genotypic study of five cases. Br J 
Dermatol. 2004;151:216-26. 

47. Gantcheva M, Lalova A, Brastilova V, Negenzova Z, Tsankov N. Vesicular mycosis 
fungoides. J Dtsch Dermatol Ges. 2005;3:898-900. 

48. Bowman PH, Hogan DJ, Sanusi ID. Mycosis fungoides bullosa: report of a case 
and review of the literature. J Am Acad Dermatol. 2001 ; 45:934-9. 

49. Fenot M, Maillard H, Sierra-Fortnys S, De Ybarlucer LR, Celerier R Syringotropic 
cutaneous T-cell lymphoma mimicking dermatomycosis. Ann Dermatol Venereol. 
2012;139:50-3. 

50. Kodama K, Fink-Puches R, Massone C, Kerl H, Cerroni L. Papular mycosis fungoi- 
des: a new clinical variant of early mycosis fungoides. J Am Acad Dermatol. 2005; 
52:694-8. 

51 . Requena L, Gonzales-Guerra E, Angulo J, DeVore AE, Sangueza OR Anetodermic 
mycosis fungoides: a new clinico-pathological variant of mycosis fungoides. Br J 
Dermatol. 2008;158:157-62. 



52. Price NM, Fuks ZY, Hoffman TE. Hyperkeratotic and verrucous features of mycosis 
fungoides. Arch Dermatol. 1977;113:57-60. 

53. Ackerman AB, Miller RC, Shapiro L. Pustular mycosis fungoides. Arch Dermatol. 
1966;93: 221-5. 

54. Bergman R, Cohen A, Harth Y, Nahhas L, Shemer A, Ramon I, et al. Histopathologic 
findings in the clinically uninvolved skin of patients with mycosis fungoides. Am J 
Surg Pathol. 1995;17:452-6. 

55. Pujol RM, Gallardo F, Llistosella E, Blanco A, Bernado L, Bordes R, et al. Invisible 
mycosis fungoides: a diagnostic challenge. J Am Acad Dermatol. 2000;42: 324-8. 

56. Ngo JT, Trotter MJ, Haber RM. Juvenile-onset mycosis fungoides mimicking vitili- 
go. J Cutan Med Surg. 2009;13:230-3. 

57. van Doom R, Van Haselen CW, van Voorst Vader PC, Geerts ML, Heule F, de Rie 
M, et al. Mycosis fungoides: disease evolution and prognosis of 309 Dutch 
patients. Arch Dermatol. 2000;136:504-10. 

58. Pileri A, Neri I, Raone B, Ciabatti S, Bellini F, Patrizi A. Mycosis fungoides following 
pytiriasis lichenoides: an exceptional event or a potential evolution? Pediatr Blood 
Cancer. 2012;58:306 

59. Furmanczyk R Wolgamot GM, Kussick JS, Sabath DE, Olerud JE, Argenyi ZB. 
Diagnosis of mycosis fungoides with different algorithmic approaches. J Cutan 
Pathol 2010;37: 8-14. 

60. Guitart J, Kennedy J, Ronan S, Chmiel JS, Hsiegh YC, Variakojis D. Histologic cri- 
teria for the diagnosis of mycosis fungoides: proposal for a grading system to stan- 
dardize pathology reporting. J Cutan Pathol. 2001;28:174-83. 

61 . Reddy K, Bhawan J. Histologic mimickers of mycosis fungoides: a review. J Cutan 
Pathol. 2007;34:519-25. 

62. Santucci M, Biggeri A, Feller AC, Burg G. Accuracy, concordance, and reproduci- 
bility of histologic diagnosis in cutaneous T-cell lymphoma: an EORTC Cutaneous 
Lymphoma Project Group Study. European Organization for Research and 
Treatment of Cancer. Arch Dermatol. 2000;136:497-502. 

63. Robson A. Immunocytochemistry and the dignoses of Cutaneous Lymphoma. 
Histopathology 2010; 56, 71-90. 

64. Hodak E, David M, Maron L, Aviram A, Kaganosvsky E, Feinmesser M. CD4/CD8 
double-negative epidermotropic cutaneous T-cell lymphoma: an immunohistoche- 
mical variant of mycosis fungoides. J Am Acad Dermatol. 2006;55:276-84. 

65. Fried L, Cerroni L. F0XP3 in sequencial biopsies of progressive Mycosis fungoides. 
Am J Dermatopathol. 2012;34:263-5. 

66. Ferrara G, Blasi AD, Zalaudek I, Argenziano G, Cerroni L. Regarding the algorithm 
for the diagnosis of early mycosis fungoides proposed by the International Society 
for Cutaneous Lymphomas: suggestions from routine histopathology practice. J 
Cutan Pathol. 2008;35:549-53. 

67. Baum C, Liu V. Inflammatory Mimics of Mycosis Fungoides. Pathology Case 
Reviews. 2011;16: 45-51. 

68. Ashton-Key M, Diss TC, Du MQ, Kirkham N, Wotherspoon A, Isaacson PG. The 
value of the polymerase chain reaction in the diagnosis of cutaneous T-cell infiltra- 
tes. Am J Surg Pathol. 1997;21:743-7. 

69. Bergman R, Faclieru D, Sahar D, Sander CA, Kerner H, Ben-Aryeh Y et al. 
Immunophenotyping and T-cell receptor gamma gene rearrangement analysis as 
an adjunct to the histopathologic diagnosis of mycosis fungoides. J Am Acad 
Dermatol. 1998;39:554-9. 

70. Knapp CF, Mathew R, Messina JL, Lien MH. CD4/CD8 dual-positive mycosis fun- 
goides. A previously unrecognized variant. Am J Dermatopathol. 2012;34:e37-39. 

71. Wasco MJ, Fullen D, Su L, Ma L. The expression of MUM-1 in cutaneous T-cell 
lymphoproliferative disorders. Hum Pathol. 2008; 39:557-563. 



Mailing address: 

Silvio Alencar Marques 

Departamento de Dermatologia e Radioterapia 
Faculdade de Medicina 
Distrito de Rubido Junior S/N 
18618-970 Botucatu, SP 
E-mail: smarques@fmb.unesp.br 



How to cite this article: Yamashita T, Abbade LPF, Marques MEA, Marques SA. Mycosis fungoides: clinical, 
histopathological and immunohistochemical review and update. An Bras Dermatol. 2012;87(6):817-30. 



An Bras Dermatol. 2012;87(6):817-30. 



Mycosis fungoid.es and Sezary syndrome: clinical, histopathological and immunohistochemical review and update 



829 



Questions 



1. Which is an example of T-cell primary cutaneous 
lymphoma: 

a) Mycosis fungoides 

b) Lymphomatoid papulosis 

c) Sezary syndrome 

d) All of the above 

2. Which is an example of aggressive T-cell primary 
cutaneous lymphoma: 

a) Subcutaneous panniculitis-like T-cell lymphoma 
with alpha-beta phenotype 

b) Sezary syndrome 

c) Hypopigmented mycosis fungoides 

d) Lymphomatoid papulosis 

3. Which is a recognized variant of mycosis fungoides 
(WHO-EORTC classification): 

a) Granulomatous slack skin 

b) Pagetoid reticulosis 

c) Folliculotropic mycosis fungoides 

d) All of the above 

4. Which of the following is historically connected to 
mycosis fungoides but is no longer accepted as a subty- 
pe of MF: 

a) Pagetoid reticulosis 

b) Tumor d'emblee 

c) Woringer-Kollop subtype 

d) Granulomatous slack skin 

5. Choose the correct alternative: 

a) T-cell primary cutaneous lymphomas are the most 
common extra-nodal lymphomas 

b) Mycosis fungoides corresponds to 50% or more of 
T-cell primary cutaneous lymphomas 

c) In the United States of America, mycosis fungoides 
is almost always associated with white people 

d) T-cell primary cutaneous lymphomas basically affect 
individuals who are between 40-50 years old 

6. The immunophenotype of mycosis fungoides can 
express: 

a) CD3 + 

b) CD4+ and CD8+ 

c) CD4+ and CD20- 

d) All of the above 

7. Which of the following can be considered a differen- 
tial diagnosis of mycosis fungoides: 

a) Chronic eczema and pityriasis alba 

b) Parapsoriasis and atopic dermatitis 

c) Leprosy and cloracne 

d) All of the above 



8. The concept of "parapsoriasis" is nothing else than 
mycosis fungoides" is related to what kind of parapso- 
riasis? 

a) Small-plaque type 

b) Digitiform 

c) Large-plaque type 

d) Localized on thorax 

9. Mycosis fungoides is preferentially located on: 

a) Photoexposed areas 

b) Photoprotected areas 

c) Scalp 

d) Breast 

10. Post- treatment relapse of tumor-stage mycosis fun- 
goides is presented as: 

a) Always tumor-stage 

b) Patch or plaque 

c) Always Plaque 

d) Ulcers 

11. Mycosis fungoides transformation into large cell T- 
cell lymphoma CD30+ is: 

a) Impossible 

b) Disputable 

c) Possible in the tumor stage 

d) Possible, but with no impact on prognosis 

12. It is possible to state the following about Sezary 
syndrome: 

a) It is the same as erythrodermic-mycosis fungoides 

b) It is a rare subtype of T-cell lymphoma - no more 
than 30% of all cutaneous T-cell lymphomas 

c) Itching is a rare symptom 

d) It is common in young individuals 

13. The following is considered a criterion to confirm 
the diagnosis of Sezary syndrome: 

a) Detection of > 1000 Sezary cells/mm3 of peripheral 
blood 

b) CD4+/CD8+ > 10 on peripheral blood 

c) Sezary cells are more than 20% of all circulating 
lymphocytes 

d) Alternative? 

14. It is possible to state the following about follicular- 
mycosis fungoides: 

a) It is located preferentially on the trunk and limbs 

b) The follicle and the epidermis are the target of 
lymphocyte epidermotropism 

c) The eyebrow area is often compromised 

d) The prognosis is the same as that of classic mycosis 
fungoides 
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15. It is possible to state the following about pagetoid 
reticulosis: 

a) Woringer-Kollop and Ketron-Goodman T-cell 
lymphoma subtypes are examples of the same 
lymphoma phenotype 

b) It is characterized by intense lymphocyte 
epidermotropism 

c) There are usually multiple lesions 

d) Ulceration is a common complication 

16. It is possible to state the following about hypopig- 
mented-mycosis fungoides: 

a) It is more common in individuals with skin 
phototype IV and above 

b) It is reported more commonly in young individuals 

c) CD8+ immunophenotype is not rare 

d) All of the above 



20. It is possible to state the following about T2 myco- 
sis fungoides staging: 

a) There is predominance of plaques of 10 cm or more 
of diameter 

b) There are plaques and tumors but, not necessarily, 
predominance of tumors 

c) The existing plaques must be ulcerated 

d) There are patches, plaques and even papules 
covering > 10% of the body surface 



17. It is possible to state the following about poikilo- 
dermatous mycosis fungoides: 

a) It is histologically characterized by atrophy of the 
epidermis, interface dermatitis and widely dilated 
capillaries in the dermis 

b) It is more common in photoexposed areas 

c) CD4- /CD8+ is a common imunophenothype 

d) It is not common to find melanin in the dermis 

18. It is possible to state the following about tumor- 
stage mycosis fungoides: 

a) Tumor lesions do not erupt from patch or plaque 
lesions 

b) There is a dense lymphocyte infiltrate in the dermis, 
but epidermotropism is discrete 

c) In this subtype there is no risk of large T-cell 
transformation 

d) Ulceration is a rare event 

19- It is possible to state the following about plaque- 
mycosis fungoides: 

a) Its phenotype is typically CD3+ CD4+ CD8- CD20- 
CD45RO + 

b) The CD7- phenotype is irrelevant for diagnosis 

c) The CD30+ phenotype is irrelevant for prognosis 

d) CD8+ is a phenotype that rules out the diagnosis of 
mycosis fungoides 



Answer key 






Tumor necrosis factor-alpha and the 




cytokine network in psoriasis. 
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1- d 6- b 


11- a 


16- d 


2- d 7- b 


12- b 


17- d 


3- c 8- d 


13- c 


18- a 


4- a 9- d 


14- c 


19- a 


5- d 10- a 


15- d 


20-b 



Papers 

Information for all members: The EMC- 
D questionnaire is now available at the home- 
page of the Brazilian Annals of Dermatology: 
www.anaisdedermatologia.org.br. The deadline 
for completing the questionnaire is 30 days 
from the date of online publication. 
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